Adapted from PLTL Organic Workshops

Chem 226 / Dr. Rusay
ORGANIC MOLECULES (III) WORKSHEET
Acids and Bases

Turn-in answers neatly written on a separate piece of paper, including:

Name(s): Section

(Collaboration is encouraged. Turn-in one sheet per group being sure to list all
collaborators who contributed.)

For each of the following reactions, designate the acids and the bases and use curved
arrows to show the flow of electrons as the reaction proceeds from left to right.
Circle the major species at equilibrium. Start by drawing complete Kekulé structures
showing all bonding and nonbonding electron pairs at the reaction centers.
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CHSC\ + NHj —_— CHSC\O@ + NHy4
pKz=4.7 OH PKa=9
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CHaCy + NHy =—= CHsCOH® 4+ NHL

OH  pk,=36 pKa=—6
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HCl + CHgOH —<—=  H-CH + CH30

pKa=155 pKa<_15
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HCI + CH30OH —_— ClI™~+ CH30H,
pKy=—7 pKs=2.5

CH3CECH + G)NHQ
pKa=26
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CH30H3 + G)NHQ

pKa=50

CHaC=C ©+ NH;
0K,=36

CH3CH® + NHg
PK,=36
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2. Draw complete Kekulé structures of reactants and products using lines for bonds, show
nonbonding electron pairs, and indicate formal charges on atoms. Identify the acid and the
base for each reaction. Use curved arrows to show the movement of electron pairs as the
reactions proceed from left to right. Where appropriate identify and name the reactive
species: carbocation, cabanion or free radical.
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a. CH3SCH3 + BF3 —_— (CH3),S-BF3
@
b.  ®Hy + HO ===  CHzOH;

¢.  CHy0®+ CHgSH === CHOH + CHS©
0 @CI?H

I ® _
d.  CH3CCHz + HO~ === H,0 + CHsCCHs

e.  HC=C®+ H,C=0 =——= HC=C-CH,0®©

f. CHy=CH, + HCI _—_— @CHZ—CH3 +c©

g 194 cHaBr =——> |CHs + Br®

3. Predict the product(s) for the following reactions. The ideas that you used in the previous
problems will be useful.
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b. B(CHa)s + (CHa)aN —
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d. )C:O + MgCl» EE—
HsC
e. H>SO4 + CH30CH3 —_—
f. BF3 + Z > >
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g CHSg\ + AICl3 _—
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4. For each of the following pairs, one reaction proceeds to the specified products and
the other does not. Predict which is which and clearly explain your choice. 1t will
help to start with curved arrows to show which bonds are made and which bonds are

broken in each reaction.

a. HO@+ Br—-CH3 e HO-Br +@CH3

.o HO®4BrCH; ——>  HO-CHz + Br©

b. H—CEC@ + H,C=O ——> H—CEC—CHz-O@
2

b2, H-C=CO+ HC=0 —»  H-C=C-O-CHP

¢,  ONHp + H-OCH; —— >  HN-OCH3 +°H

c2. G)NHZ + H—OCH3 B — H2N—H +@OCH3



